Identification and expression of the tig gene coding for trigger factor from psychrophilic bacteria with no information of genome sequence available.
Trigger factor (TF) plays a key role as a molecular chaperone with a peptidyl-prolyl cis-trans isomerase (PPIase) activity by which cells promote folding of newly synthesized proteins coming out of ribosomes. Since psychrophilic bacteria grow at a quite low temperature, between 4 and 15 degrees C, TF from such bacteria was investigated and compared with that of mesophilic bacteria E. coli in order to offer an explanation of cold-adaptation at a molecular level. Using a combination of gradient PCRs with homologous primers and LA PCR in vitro cloning technology, the tig gene was fully identified from Psychromonas arctica, whose genome sequence is not yet available. The resulting amino acid sequence of the TF was compared with other homologous TFs using sequence alignments to search for common domains. In addition, we have developed a protein expression system, by which TF proteins from P. arctica (PaTF) were produced by IPTG induction upon cloning the tig gene on expression vectors, such as pAED4. We have further examined the role of expressed psychrophilic PaTF on survival against cold treatment at 4 degrees C. Finally, we have attempted the in vitro biochemical characterization of TF proteins with His-tags expressed in a pET system, such as the PPIase activity of PaTF protein. Our results demonstrate that the expressed PaTF proteins helped cells survive against cold environments in vivo and the purified PaTF in vitro display the functional PPIase activity in a concentration dependent manner.